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ABSTRACT OF THE DISSERTATION
Food Handling Practices Among Independent-Living Elderly
by
Judith Dianne McDonough
Doctor of Public Health in Health Education
Loma Linda University, Loma Linda, California, 1991
Professor Christine Neish, Ph.D. Chairman
Food has long been recognized as a vehicle of disease transmission; there
are more reported illness associated with the consumption of food than all other
environmental factors combined. The handling and storage of food are potentially
dangerous and demanding chores for those who may have the sensory losses
associated with advancing age, fragile health, and limited resources.
Group-administered questionnaires on the knowledge, attitudes, and
practices of food handling were given to 276 seniors, aged 55 to 90, from ten
mobile home parks randomly selected from San Bernardino and Riverside
counties. As an indicator of possible foodborne illness, the questionnaire asked
for the number of abrupt gastrointestinal episodes experienced in the previous six
to nine months. The temperatures of home refrigerators and freezers were
obtained from the 59 participants reporting any GI episodes along with a
randomly selected equal number of those reporting none.
Gastrointestinal episodes were reported by 21.4% of participants; this was
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significantly greater than estimates in the U.S. population (2% to 10%). Most 
participants (88.4%) reported having eaten only at home preceding the episode. 
Only 50.8% of home refrigerators and 52.5% of freezers were cold enough
to be considered safe. The mean score for knowledge of proper food handling
was only 58.3% correct. These three variables were the most significant of all
variables studied in their relationship to higher numbers of GI episodes reported.
Eating risky food (e.g., uncooked hotdogs, soft-cooked or raw eggs, rare meat, and
raw milk) was found to predict increased GI episodes. Poor food thawing
practices and unsafe handling of leftover food were also found to be related to 
more GI episodes. More positive attitudes toward learning proper food handling 
and hand-washing before preparing or eating food were linked to fewer GI
episodes.
Of 18 variables examined, 15 were associated with an increase in reported
GI episodes. In order of the strength of association, these variables were: higher
freezer temperature, higher refrigerator temperature, less knowledge of correct
food handling practices, eating more risky food, unsafe handling of leftovers,
poorer attitude toward learning proper food handling, poorer attitude toward
hand-washing before preparing or eating food, unsafe food thawing practices,
older age of home refrigerator, what others think about participants’ food
handling practices (subjective norm), poorer cleaning of kitchen cutting board,
feeling guilty about discarding old food, male gender, and age of participant.
Logistic regression showed that the above variables predicted GI episodes
correctly 95% of the time. A prediction of no GI episodes was correct 96% of the
time (specificity) and a prediction of at least one GI episode was correct 93% of
the time (sensitivity).
These findings may help to promote further studies and health education




INTRODUCTION TO THE STUDY PROBLEM
1
CHAPTER I
INTRODUCTION TO THE STUDY PROBLEM
Many developed countries, including the United States, are experiencing a 
phenomenon perhaps never before observed in history: population aging. In 
contrast to individual aging, population aging refers to a nation’s entire age 
structure becoming older. This process applies to proportional increases in the 
older population. An important outcome is the growth in numbers of the elderly, 
because the demand for education, programs, and services not only reflects the
numbers of these older individuals, but also their unique characteristics and needs
(Grigsby, 1991).
The elderly are the fastest growing group within our population, and, within 
that group the proportion of elderly age 85 and over is increasing the most rapidly 
(The Future of Public Health, 1988). In 1989, the elderly population in the 
United States age 65 or older numbered about 31 million, or about 12.5 percent
of the population. By the year 2030, as those bom during the 'baby boom" of the 
mid-twentieth century reach old age, the elderly population is expected to reach a
peak of about 66 million people, which will be 21.8 percent of the population 
(U.S. Department of Health and Human Services, 1990). If current fertility and 
immigration levels remain stable, the only age groups to experience significant 
growth in the next century will be those past age 55 (Fowles, 1990).
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As the population of the United States ages, our need to focus on the 
health habits and problems of the elderly becomes imperative. Only about 5
percent of the age 65 and older population live in institutions (Fowles, 1990); the 
majority live with a spouse, friend or relative, or alone. At age 55 to 64, 80
percent of men and over 65 percent of women live with their spouses. At age 65 
to 74, those living with a spouse still comprise around 80 percent for men, but less 
than 50 percent for women. Even at age 75 and over, nearly 70 percent of men 
are still living with a spouse, while only 20 percent of women are. This is an effect
of the gender difference in mortality rates as well as the fact that men on the
average are about two years older than their wives. Women are therefore more
likely to live either with relatives, friends, or alone, especially after age 75
(Atchley, 1988).
Most elderly persons are independent-living and are responsible for the
majority of their self-care and household activities. Research has consistently
shown that older people prefer the independence of living alone as long as they
are financially and physically able to do so (Atchley, 1988). But this independence
may lead to everyday practices that could have health-damaging effects.
One area of potentially dangerous activity is food handling and meal
preparation. These may be demanding chores for an elderly person who has the
sensory losses associated with advancing age. Also, health may be fragile, there
may be limited resources, and there may be ingrained feelings against "waste." 
These factors could lead to the practice of keeping food too long to be safe. In
3
addition, the demanding jobs of shopping, storing food, preparing meals, cleaning,
and storing leftovers may also set the stage for unhealthful practices that lead to
debilitating foodborne illnesses (Parmley, 1988).
Statement of the Problem
Food is an essential component of our environment and has long been
recognized as a vehicle of disease transmission. Foodborne illness is an ever
present hazard to man (Graham, 1980). There are more reported illnesses 
associated with the consumption of food than all other environmental factors
combined (Gillespie, 1987). Franco (1989) mentions that foodborne illness is one
of the most important and prevalent public health problems in the world today.
The true incidence of foodborne disease, however, is nearly impossible to
determine and outbreaks may go unreported for a variety of reasons.
The elderly are more susceptible to certain types of foodborne illnesses
such as salmonellosis, campylobacteriosis, and those from organisms such as
Vibrio parahaemolyticus and Clostridium perfrenges (Benenson, 1985; Franco, 
1989; Graham, 1980; Longree & Armbruster, 1987). There is also documentation
that the aged face a greater risk of death from salmonellosis than do the general 
population (Graham, 1980). A bout of foodborne illness in an otherwise healthy 
person may cause minimal debilitation. But, for the elderly, foodborne illness may 
lead to long-term debilitation and can eventually cause loss of independent status.
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This loss may be considered one of the most devastating and dreaded conditions
facing the elderly today (Parmley, 1988; Yen, 1988).
Health care professionals have established that learning and practicing 
proper food handling techniques are important in preventing foodbome illness 
(Banwart, 1979; Graham, 1989; Longree & Armbruster, 1987). Important basics 
for prevention and control include good food handling practices in the homes of
those who prepare their own meals.
Research has demonstrated that the elderly, perhaps given a bit more time, 
can usually learn anything that other people do (Atchley, 1988; Young & Kahana, 
1989). By determining the specific needs of the elderly in the area of food 
handling practices, health care professionals will be better prepared to design 
health education programs that can be effective in preventing the misery and
debilitation associated with foodborne illness.
Purpose of the Study
This study was designed to explore the knowledge, attitudes, and practices 
of the independent-living elderly regarding the handling, storage, and preparation 
of food in their homes. It also examines the number of abrupt gastrointestinal 
upset episodes experienced by each participant in the previous six to nine months 
along with the temperature of the refrigerator and freezer in their homes. This 
was done to determine if a relationship exists between any possible foodbome
5
illness and home refrigerator and/or freezer temperature.
The overall purpose of this study was to collect sufficient data to establish a 
descriptive base for the future development of health education for proper food 
handling practices among the independent-living elderly. This could play an 
important role in reducing the incidence of foodbome illness in the elderly who
prepare their own meals.
Study Questions
The following questions are the focus of this study:
1. Do the independent-living elderly report a higher number of abrupt 
gastrointestinal upset episodes than is estimated for the general
population?
2. Do the independent-living elderly have knowledge of the factors that 
contribute to foodborne illness and the techniques for prevention?
3. Are the attitudes of the independent-living elderly consistent with
behavior that is conducive to the prevention of foodborne illness?
4. Are the independent-living elderly practicing established food handling 
techniques that help prevent foodbome illness?
5. Are the temperatures of home refrigerators and freezers of the 
independent-living elderly at recommended levels for safe food storage?
6. Is there a relationship of the food handling knowledge, attitudes,
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practices, refrigerator/freezer temperatures to self-reported abrupt 
gastrointestinal upset episodes?
Limitations
The gastrointestinal upset episodes noted by the participants in this study 
may or may not be attributed to foodborne illness. The questionnaire used elicits 
responses that describe both unreported as well as physician diagnoses of any 
abrupt gastrointestinal upset episodes experienced by the participant. Diagnoses 
of foodborne illness by physicians, however, are not usually confirmed by lab tests 
or food cultures (Gillespie, 1987; Longree & Armbruster, 1987). Even when 
medical attention is sought, foodborne illness is seldom identified because of the 
similarity of the symptoms with other illnesses. Also, foodborne disease outbreaks 
are obscured because of the usually inconsistent ways afflicted persons seek 
treatment. Specimens are seldom taken to confirm clinical diagnosis because 
symptoms will usually disappear with supportive treatment and time (Graham, 
1980). The symptoms of abrupt nausea with vomiting, diarrhea, or abdominal 
cramping described in this study are possible, not positive, symptoms of foodborne
illness (Franco, 1989; Graham, 1989; CDC, 1990; USDA, 1990).
The participants in this study may not be representative of the 
independent-living elderly from other areas in the United States. Since they are 
from randomly selected senior mobile home parks from only two counties in
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southern California, these areas may be unique in certain characteristics such as
socio-economic status, race and gender distribution. Therefore, this study may not
constitute a representative sample of the independent-living elderly of a broader
geographic area in the United States.
Definitions
Independent-living elderly - Persons aged 55 and older who reside in
the community and handle most of their own activities of daily living and
self-care such as bathing, dressing, and preparing meals.
Abrupt gastrointestinal upset episode - Defined in this study as any
sudden onset episode of either diarrhea, abdominal cramping, or nausea
with vomiting.
Foodborne illness - Any illness associated with or in which the
causative agent is obtained by the ingestion of food; commonly referred to
as "food poisoning." This definition includes both food infection and food
intoxication.
Leftovers - Any food previously prepared but not completely eaten
and saved for consumption at a future meal or meals.
Risky food - Any food that has a known, higher-than-usual, potential








The review of research related to food handling practices among the 
independent-living elderly is organized by the problem of foodborne illness, 
susceptibility to foodborne illness, improper food handling, and health education
for the elderly.
The concept of the relationship between food handling practices and 
quality of life of the independent-living elderly is presented using the PRECEDE-
PROCEED framework developed by Green & Kreuter (1991) (See Figure 1).
Problem of Foodborne Illness
The incidence of foodborne illness is unknown, however, the Food and
Drug Administration (FDA, 1991) reports that between 24 million and 81 million 
cases of foodborne illness occur annually in the United States. According to the 
U.S. Department of Health and Human Services "Current Concepts in Food 
Protection" (1987) five million to ten million cases of gastroenteritis, including an 
estimated 200,000 to 1,000,000 cases of salmonellosis, occur annually in the U.S. 
This source also states that detection of outbreaks is hindered by the reluctance of
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Figure 1. Food Handling Practices in the Independent-Living Elderly, 
PRECEDE-PROCEED Framework (Green & Kreuter, 1991)
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patients to admit their involvement, failure of physicians to report nonfatal
gastroenteritis and difficulty of obtaining evidence that is not reported voluntarily
to the health department.
There may be as many as 33 million cases of foodborne illness annually,
many mistakenly thought to be the "flu” or "stomach flu" (Fox, 1991). Influenza or 
"flu" is considered a respiratory illness and does not present itself with the 
symptoms of abrupt gastrointestinal distress as does foodborne illness (Gantz, 
1990). Blumenthal (1985) states that the great majority of acute illnesses 
transmitted by food are never reported; hence the magnitude of this public health
problem can only be estimated.
The estimated cost of all foodborne disease in the United States is $1
billion to $10 billion annually (Archer & Kvenberg, 1985). In addition, Lefferts
and Schmidt (1991) estimate that over 9000 deaths as well as several billion 
dollars in medical costs each year are attributed to foodborne illness in the United
States.
Numerous disease organisms may contaminate food under appropriate
conditions. The most common organisms associated with foodborne illnesses are 
staphylococcus, salmonella, Campylobacter, shigella, Clostridium bolulinum, 
Clostridium perfingens, listeria, viruses and parasites (Franco, 1989). Salmonella 
and staphylococcus aureus were responsible for 44% of confirmed outbreaks of 
foodborne illness for 1981 (U.S. Department of Health and Human Services, 
1987). In addition to immediate gastrointestinal symptoms, several common
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species of foodborne and waterborne pathogens may cause such debilitating
diseases as reactive arthritis, Reiter’s syndrome (a post-diarrheal onset of
urethritis, conjunctivitis, and migratory polyarthritis) and ankylosing spondylitis
(Archer, 1985).
Schwartz et al. (1988) in a controlled study identified consumption of 
certain foods such as uncooked hot dogs and undercooked chicken as risk factors 
for sporadic listeriosis. Foodborne botulism in adults has been associated 
primarily with home-canned or home-processed food (Slater et al., 1988).
There is also the danger of eating raw or undercooked meat, poultry or 
seafood because they may contain bacteria and viruses, and foods with 
undercooked or raw eggs that have become an increasing source of salmonella 
infections (Parmley, 1990). There is still much to be learned about the diseases
transmitted by foods. Certainly, according to Troller (1983), the incidence of such 
illnesses is related to the relative level of sophistication and appreciation for the 
principles that underpin a safe and sanitary food supply. These principles have 
been developed from extensive knowledge of what microorganisms are, what 
factors influence their growth, and where they come from. We are still learning. 




The number of reported cases of foodborne illness is increasing because 
there is a growing number of people who are more at-risk (Gantz, 1990). These
include the elderly and those suffering from chronic illnesses.
Those persons particularly susceptible to foodborne illnesses are described 
as the very young, the elderly, the frail, the sick, and convalescents (Fox, 1991; 
Longree & Armbruster, 1987). Parmley (1990) states "You’re over sixty and you 
face a greater risk of becoming sick from foodborne bacteria" (p.5). The very 
young, the old, and the enfeebled are seemingly more susceptible to salmonellosis 
than the public at large (Longree & Armbruster, 1985). Infection with Salmonella 
bacteria can cause severe dehydration and even death in the elderly (Consumer
Reports Health Letter, 1990). Graham (1980) also notes that fatality from
salmonellosis is highest in the elderly.
Parmley (1988) discusses reasons why the elderly are more vulnerable to 
foodborne illness than the general population: stomach acid, which helps digest
food and kill microbes in food, is diminished as the body ages; aging, in ways that
are not well understood, seems to weaken the immune system. Also, many elderly
people suffer from chronic conditions such as heart and lung disease or diabetes 
which lower their resistance. Therefore, a foodborne illness that might simply
make someone sick for a few days could be devastating to an elderly person.
Financial constraints add to the food handling problems of the elderly.
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Living on a tight budget makes it hard to throw food away, even things in 
questionable condition. In addition, today’s elderly are depression survivors, and 
keenly conscious of "not being wasteful" (Parmley, 1988).
Health Education for the Elderly
Paying little attention to the older patients and often showing disinterest or 
impatience (Gray, 1983), physicians may fail to encourage older patients to engage 
in behavior that reduces morbidity (Young, Kahana, & Rubenfier, 1987). Despite 
recent attempts to involve the physician in health promotion and risk reduction 
activities, evidence is lacking that older patients systematically receive 
opportunities to be involved in risk-reduction health programs (Young & Kahana, 
1989). Young and Kahana (1989) also observed that in overall compliance, 
elderly heart patients are not at greater risk for noncompliant behavior, even if
they are at substantially greater risk of nonreceipt of risk-reduction 
recommendations. Kaufman & Becker (1991) in an article that discusses the roles
and relationships of physicians with older patients, note that in outpatient and 
home settings, "physicians in training would benefit by the opportunity to interact 
with functioning older adults whose medical problems do not obliterate physicians’ 
ability to view them as autonomous individuals" (p. 245).
Learning in the older adult may be influenced by both physiologic and 
environmental factors. At one time professional educators considered the
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potential learning ability of older individuals to be very poor (Kidd, 1973; Manney,
1975). This erroneous opinion was based on studies comparing the performance
of old and young learners in formal testing situations in which older people were 
at a disadvantage because of limited time and decreased familiarity with standard
tests. According to Schlenker (1984), older people do have the potential for 
learning in a favorable environment. The educator must be aware of both the 
teaching methods and climate which enhance learning in the older adult. 
Reaction time and control processes, sensory perception, visual and hearing
problems, physical aspects of the learning situation, and attitudes influencing
learning must all be considered (Schlenker, 1984).
Atchley (1988) points out that although learning performance tends to
decline with age, the decline is not substantial until past age 70. He states that all
age groups can learn. Given a bit more time, older people can usually learn
anything that other people do.
Recent studies show that healthy older people are only fractionally slower
than healthy younger people in most tests of mental agility; the differences that do 
exist may have little or no practical importance. For example, it may take a 
70-year-old man a quarter of a second longer, on average, than a 30-year-old man 
to identify a familiar object presented in a picture. Whether that slight lag is a 
result of deteriorating mental agility or a need to sort through a larger store of 
memories to locate the right answer, the importance of the delay is negligible for
most people (The Johns Hopkins Medical Letter, 1991).
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Other tests have shown that while some of our mental abilities slow down
with age, other mental abilities become enhanced. Being able to draw upon
experience does improve judgment-we indeed tend to become wiser as we
become older (Atchley, 1988).
Improper Food Handling
The most common contributing factor to food contamination that leads to
foodborne illness is poor food handling practices (Gantz, 1990; Jelliffe, 1982). In
the preparation of safe food, sanitary measures must be applied at every step,
from the purchase of wholesome food and its sanitary storage to safe handling of
ingredients and menu items during actual preparation and service, and the
handling of leftovers (Longree & Armbruster, 1987).
Home kitchens are the source of more food-related illness than restaurants
(Smith, 1990). Perhaps more than 50 percent of the cases of foodborne illness 
result from consumer mishandling of food in the home (Fox, 1991). A sizable
portion of the millions of cases of foodborne illness that occur each year in the 
United States is brought about by keeping food too long as well as by other unsafe
food handling practices in the home (Tufts University Diet & Nutrition Letter,
June, 1991).
Blumenthal, (1985) defines several food handling factors that are usually
implicated in an episode or outbreak of foodborne illness:
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1. Improper holding temperatures: Inadequate refrigeration is responsible 
for the majority of bacterial foodborne disease. Bacteria require time, 
warmth, and moisture to multiple sufficiently for the food to become 
infective. Holding food at temperatures at or below 40°F (4.4°C) will 
prevent the multiplication of most bacteria.
2. Inadequate cooking: This factor is responsible for many episodes of 
bacterial foodborne illness and most cases of foodborne parasite disease.
Food contaminated during production-such as Salmonella-contaminated 
meat—may be rendered safe by cooking sufficiently to bring all parts of the 
meat to a temperature above 160°F (70°C). Similarly, encysted larvae of
parasites such as tapeworms and Trichinella may be destroyed by adequate
cooking.
3. Contaminated equipment: Food grinders, meat slicers, cutting boards, 
and the like may be used to prepare contaminated food and subsequently 
employed, without proper cleaning, to prepare other foods, resulting in
their contamination.
4. Infected food handlers: Staphylococcus and Salmonella bacteria and 
hepatitis virus, among others, are organisms that may be carried 
symptomatically by those handling food. Proper personal hygiene, including 
hand washing, and heat-processing of foods after handling are some
protective measures.
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"Leftovers" are a bacteriological hazard according to Longree and
Armbruster (1987). They are handled often and are thus subjected to many
chances for contamination. Moreover, leftovers are usually subjected to various
cycles of holding, cooling, and warming and are often held for many hours at
temperatures at which bacteria may multiply. Allowing cooked foods to cool 
down at room temperature may be one of the most common causes of outbreaks 
of foodbome illness (University of California at Berkeley Wellness Newsletter, 
May, 1991). Also, limited finances may be part of the reasoning behind using out­
dated leftovers in many homes.
Defining Gastrointestinal Upsets
Outbreaks of acute gastroenteritis caused by microbial pathogens which 
multiply profusely in the food are popularly called "food poisoning" outbreaks.
These outbreaks are either foodborne intoxications or foodbome infections.
Foodbome intoxication is due to bacterial toxins (the by-product of bacteria) and
food infection is due to an infectious agent such as bacteria, rickettsia, vims, or
parasites. It’s the organism itself that causes illness; not necessarily the by-product
in the case of food infection.
According to Longree and Armbruster (1987), the symptoms for both are 
usually abrupt, violent reactions and include nausea, vomiting, diarrhea, and 
intestinal cramps. The U.S. Department of Health and Human Services (1987)
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also lists nausea, vomiting, diarrhea, and abdominal cramps as the four major 
symptoms of the most common foodborne illnesses; however, fever may also occur 
in some food infections. The onset time of symptoms is listed as from 2 to 36 
hours, although Benenson (1985) states that the interval between eating food 
contaminated with Staphylococcus aureus and onset of symptoms can be as short
as 30 minutes.
Gaps in the Literature
Although numerous studies have been conducted on the elderly and
foodborne illness, none were found which involved the independent-living elderly—
those who handle, store, and prepare their own food. Most studies regarding
foodborne illness focus on institutionalized people or places where common meals 
are prepared and served such as retirement homes, restaurants, and hotels. As 
the percentage of older Americans increases, more attention and research should 
be directed to their health and the preservation of their independent-living status.
The association between food handling and gastrointestinal upsets in the
independent-living elderly is an area that has been overlooked.
Conclusions
This review shows that foodborne gastrointestinal illness related to
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improper food handling practices is a serious, under-reported problem in the 
United States. It also points out the elderly population are more susceptible to 
foodborne illness, especially to salmonellosis, than the general population. Health 
care professionals may take less interest in encouraging risk reduction behavior for
the elderly, who may benefit from a health education program in proper handling
and preparation of safe food. However, less obvious problems may be involved in
both studying the association between food handling practices and gastrointestinal 
episodes in the elderly as well as finding ways to change unhealthful behavior.
Reluctance to admit certain habits in regard to food handling, long held beliefs
and attitudes toward food spoilage, family traditions and customs, physical
problems and afflictions, and very limited finances are but a few of the problems
that should be investigated.
By observing people we can see not only their roles, relationships, group 
memberships, activities, and environments but also how these elements are forged
together by choices, by selective commitments of attention and energy, and by
personal mannerisms into a whole life-a life style (Atchley (1988). This life style
of the independent-living elderly has only recently been closely examined. The
area of food handling and foodborne illness is certainly an area deserving of









This descriptive study utilized a cross-sectional design to explore the 
knowledge, attitudes, and practices of food handling techniques among 
independent-living elderly living in mobile home parks for seniors. Approval was 
obtained for the research protocol from the Loma Linda University Institutional 
Review Board (see Appendix A). Survey methodology in the form of group- 
administered questionnaires was used by the researcher (see Appendix B). A 
cover letter addressed to the participant explained the purpose of the study and
assured confidentiality (see Appendix C).
After entering all variables from the study questionnaires into the Data 
Entry section of the statistical package SPSS/PC-f, variables from every third 
questionnaire were re-entered using the verify mode. A total of 8648 variables out 
of 25944 were verified with one error found. The error rate was 0.01%.
Subjects
A total of 276 participants completed a group-administered survey
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questionnaire. This was accomplished during regularly scheduled business
meetings of the mobile home park where they resided. All the mobile home
parks for seniors in both Riverside and San Bernardino counties surveyed in this 
study defined "seniors” as those aged 55 and older; for this reason the minimum 
age required to become residents was 55 years. Nine (3.3%) were aged 55 to 59; 
the remaining 267 (96.8%) were aged 60 to 90. They lived with a spouse or 
another person or lived alone. No participants were dependent on others for their 
activities of daily living (eating, bathing, dressing). Two hundred and seventy-two
(99.2%) prepared most meals in their homes.
All participants were given gifts of hygienically-safe acrylic kitchen cutting 
boards and educational pamphlets on proper food handling practices from USDA
and CDC.
Mobile Home Park Selection
Mobile home parks were selected for participation in the study by 
systematic random sampling. A list of 220 mobile home parks was compiled from 
telephone book yellow pages of San Bernardino and Riverside counties located in 
southern California. It was originally estimated that approximately five parks
would be needed to obtain the required sample size if about 60 seniors attended
each of the meetings used to administer the questionnaire. Therefore, after
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selecting a random number from a random number table for a starting point,
every 44th park (220/5) was contacted for participation in the study. Many park
managers declined to participate, however, and the meeting attendance was lower
than expected. Ten parks were eventually selected by calling every 44th park
repeating the list on a continuous basis.
According to the mobile home space rent, the ten parks were considered to
be for low to middle socio-economic status individuals (Inland Empire Economic 
Council, 1991). The space rent fell into four categories ranging from $75.00 per 
month to $500.00 per month. A majority of 170 participants (64.9%) were living 
in mobile home parks costing $295.00 or less per month for space rent.
Measuring Instrument
The questionnaire was developed, in part, from copyrighted questions from
the Educational Testing Service, Princeton, NJ. They were reprinted by
permission of Educational Testing Service, the copyright owner (see Appendix D).
Other questions were developed by the researcher from variables discussed in the
literature review. The questionnaire included areas for determining knowledge,
attitudes, and practices of food handling techniques in a home setting. It also
included questions regarding the number of self-reported gastrointestinal upset
episodes of the participants during the previous six to nine months.
Refrigerator and freezer temperatures were taken in the homes of those
25
reporting any gastrointestinal upset episodes along with a randomly selected equal 
number of participants who reported no episodes. They were each given a 
refrigerator/freezer thermometer along with educational material regarding safe
food storage as gifts for use in their homes.
The questionnaire was first pre-tested in August, 1990, on 15 people aged 
40 to 70. Changes were made in format and questions that appeared confusing 
were eliminated. A second pre-test was administered in September, 1990, to 32 
people aged 55 to 72. Questions that showed variance in response were kept and 
questions with low variance were eliminated. The questionnaire was pre-tested a 
third time on 24 people aged 60 to 82. Item analysis and calculations of internal 
consistency were completed. The alpha coefficient for the 12-item knowledge 
scale was calculated at 0.91. A reliability analysis using a split scale was also 
completed. The Guttman split-half coefficient was 0.89. The alpha coefficient for 
part one was 0.83 and for part two was 0.86. A semantic differential scale was 
used in the attitude portion of the questionnaire.
The semantic differential is considered a form of generalized attitude 
scaling (Mueller, 1986). Mueller (1986) also mentions that for purposes of 
attitude measurement a special form of the semantic differential, consisting 
entirely of adjective pairs representing the evaluation dimension, can be 
constructed; this was done for this study. According to Mueller (1986), usually a
few adjective pairs are sufficient to produce a scale with high internal consistency. 
A total of 12 adjective pairs was used. On the final pre-test the internal
26
consistency was calculated and the coefficient alpha was 0.78.
According to Ajzen and Fishbein (1980), individuals will intend to perform
a behavior when they evaluate it positively (behavioral beliefs) and when they 
believe that important others think they should perform it (subjective norm). 
Mueller (1986) describes a report in the Journal of Applied Psychology where 
Taylor and Parker (1964) illustrate that a single-item attitude measurement was 
indeed viable. The standard subjective norm form from Ajzen & Fishbein (1984) 
was used in the questionnaire for this study. This form is widely used in attitude 
measurement research (Ajzen & Fishbein, 1980; Ajen, 1989; Mueller, 1986).
Questions relating to food handling practices were developed from
information from the CDC, FDA, PHS, and USDA. The coefficient alpha was
calculated at 0.81 on the final pre-test.
Determination of Gastrointestinal Upset Episodes
Each participant was asked on the questionnaire if he/she had experienced 
any abrupt episode of either diarrhea, abdominal cramps, or nausea with vomiting 
during the previous six to nine months. A specific point in time (Fourth of July, 
1990) was used as a starting reference point to help refresh the participants’ 
memory. The number of episodes, if any, was recorded. If a doctor had been 
consulted, a diagnosis was also noted along with the number of episodes 
experienced for each doctor visit. Finally, all places where the participant had
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eaten in the 48 hours prior to the episode was recorded on the questionnaire.
Refrigerator and freezer temperature measurements
A measurement of refrigerator and freezer temperatures was taken in the 
homes of those subjects who reported any gastrointestinal upset episodes during 
the preceding six to nine months of completing the questionnaire. These 
temperatures were also taken in the homes of an equal number of those who
reported no episodes during the same time period.
A National Sanitation Foundation (NSF) approved thermometer that is
numerically scaled and is accurate to ±3°F (±1.5°C) was used to record
temperatures. The NSF has developed and implemented a method whereby
uniform, nationally accepted standards are developed. These standards are based
on a foundation of scientific facts and sound engineering, taking into account
important aspects of public health (Longree & Armbruster, 1987).
Temperature readings were taken after a minimum of 15 minutes
(manufacturer’s recommendation) in one location in each freezer and two 
locations in each refrigerator. The freezer was, in all cases, part of the home 
refrigerator unit and not a separate appliance. The two temperatures taken in 
each participant’s refrigerator section of the appliance were separately recorded. 
Upon examination, it was observed that both temperatures were exactly the same 
in all cases, therefore only one variable was used to represent the refrigerator
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temperature reading for each case. According to Longree and Armbruster 








Data were analyzed in several ways to answer the research questions using 
the statistical package SPSS/PC+. Descriptive statistics, chi-square analysis, and 
one-way analysis of variance (ANOVA) procedures were used to examine 
characteristics of the sample and characteristics and patterns of the knowledge, 
attitudes, and practices of food handling, and the temperatures recorded from 
participants’ home refrigerators and freezers. After transformations were 
performed to obtain homogeneity of variance for non-normal variables, chi-square 
analysis, ANOVA with the Tukey HSD technique, and analysis of covariance 
(ANCOVA) were also computed to test the relationship of the knowledge, 
attitude and practices of food handling, and refrigerator and freezer temperatures 
to the reported gastrointestinal upset episodes (GI episodes). For those variables 
where transformations were not able to achieve homogeneity of variance, the
nonparametric Kruskal-Wallis oneway analysis of variance was used.
Logistic regression was used to determine how the full set of variables, 
including demographics, knowledge, attitudes, practices, and refrigerator and 
freezer temperatures predicted the occurrence of GI episodes. This multivariate 
technique requires far fewer assumptions than discriminant analysis and is used for
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directly estimating the probability of an "event" (GI episode, in this study)
occurring.
Sample Characteristics
Descriptive statistics were calculated to examine characteristics of the 
sample. The 276 participants included 66 (23.9%) men and 210 (76.1%) women. 
The mean age was calculated at 72.9 years with a mean age of 76.1 years for men 
and 71.9 years for women. Demographics of gender, age, who the participant
lives with, and ethnicity are reported on Table 1.
For those aged 65 years and older, 27.1% were men and 72.9% were 
women; this is significantly different than in the U.S. population with 40% men
and 60% women (Fowles, 1990), x2 0> N = 242) = 20.85, p<.001. Race
distribution in the sample showed a total of more ethnic/minority (14%) and less 
White participants (86%) than reported in the U.S. population aged 65 years and 
older with 10% ethnic/minority and 90% White (Fowles, 1990), x2 (1> N = 242)
= 4.41, p=.036. The sample also reflected significantly more ethnic/minority for 
those aged 60 years and older (13.1%) than for San Bernardino and Riverside 
counties (8%) (IEEC, 1991), x2 (1, N = 267) = 9.47, p=.002.
The rent-ranges for the mobile home space by the site and number of 
participants are shown on Table 2. Of the total 276 participants, 171 (62%) were 
the sole preparers of meals in their homes. Both the participant and spouse
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Table 2. Rent Ranges for Mobile Home Space by Site
Cost Site Number PercentN
Low:
6.2%$75 - $190 174
8.0%10 22
Mid-Low:








$195 - $375 23.9%663
High:




prepared the meals in 81 (29%) cases. Another person in the household or only 
the spouse prepared meals in the remaining 24 (8.7%) cases.
Two hundred seventy-four (99.3%) participants reported that at least 1-2 
meals a day were prepared in their homes. The remaining two (0.7%)
participants reported having less than 7 meals per week prepared at home. 
Prepared meals were brought into the home 4 to 7 times a week in two (0.7%) 
cases; 1 to 3 times a week in two (0.7%) cases; 2 to 4 times a month in two 
(0.7%) cases; and less than 2 times a month or never in 265 (96%) cases. The 
location and frequency where meals are eaten outside the home is reported in
Table 3.
Fifty-nine (21.4%) participants reported one or more abrupt episodes of 
diarrhea, abdominal cramps, or nausea with vomiting within the previous six to 
nine months of the survey (see Table 4). Thirteen (22% of cases with GI 
episodes; 3.6% of total participants) went to a doctor for treatment (see Table 5). 
The two episodes with reported physician diagnoses of gall bladder problem and 
medication reaction were eliminated from the study because these episodes would 
most likely not be related to food handling practices (Fox, 1991).
Of the 59 participants who reported at least one GI episode, 52 (88.1%) 
reported having eaten at home during the previous 48 hours of the episode; 48 of 
these 52 participants (92.3%) reported their home as the only location where they 
had eaten (see Table 6).
Variables were grouped into categories of knowledge of proper food
35
Table 3. Place and Frequency of Meals Eaten Outside the Home
Frequency of Eating Meals








Place % (N) % fW % (N) % nsn % (N)
Restaurant 15.9% 28.3% 26.1% 25.7% 4.0%
(44) (78) (72) (71) (11)
Church or 
synagogue
68.1% 19.6% 8.3% 1.8% 0.4%
(188) (54) (23) (5) (1)
Family or 
friend’s home
21.4% 55.8% 15.2% 5.8% 0.7%
(59) (16) (42) (16) (2)
Other places 51.4%
(142)
35.5% 7.6% 2.5% 1.1%
(98) (21) (7) (3)
36









1 20 33.9% 7.2%
2 20 33.9% 7.2%
3 16 27.1% 5.8%
4 1 1.7% 0.4%
6 1 1.7% 0.4%
7 1 1.7% 0.4%
59 100% 21.4%
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Stomach flu 1 2 3.4% 0.7%




1 1 1.7% 0.4%
0 0 0 0
Allergy 1 1.7%1 0.4%
u>
00 "Food poisoning" 0 0 0 0
Medication reaction 1 1.7%1 0.4%
"Other"
"Virus" 1 5 8.4% 1.8%
4 1 1.7% 0.4%
"Gas, acid stomach" 6 1 1.7% 0.4%
Total 18 13 22% 4.9%
Table 6. All Locations Where Participants Ate 48 Hours 
Before Gastrointestinal Episode
Number of Number of Percent of Percent of 














Total 6 16.9%10 3.6%
Church
/Synagogue 0 0 0 0
Family/friend’s
home 0 0 0 0
"Other" places 0 0 0 0
"Don’t remember" 1 2 3.4% 0.7%
Note: Percent of total cases add up to greater than 100% because some cases reported more 
than one GI episode.
* 92.3% of these cases ate only at home 48 hours before GI episodes.
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handling practices, attitude toward learning good food handling practices, and 
attitude toward washing hands before eating and handling food.
Another set of variables was for food handling practices. These practices 
were grouped into four categories including handling of leftovers, cleaning kitchen 
cutting board, thawing food, and eating risky food. A score for each grouped 
variable was determined from participants’ summed responses to the questions 
relating to each individual variable. Cases with missing data were eliminated from 
analyses involving that data. The alpha coefficient was calculated for each 
grouping and compared to the pre-test value (see Table 7).
To analyze the relationship of GI episodes to other variables, cases were 
also grouped into four categories of GI episodes: those reporting either no abrupt 
gastrointestinal upset episodes, one episode, two episodes, or three or more
episodes.
Relationship of Demographics to GI Episodes
To determine how the frequency of GI episodes related to demographic 
variables, crosstabulations were computed for the variables of site of mobile home 
park, gender, socio-economic indicator, age of home refrigerator, and age of 
participant by the GI episode variable. Age of participant, for this computation, 
was collapsed into seven groups: 55 to 59, 60 to 64, 65 to 69, 70 to 74, 75 to 79, 
80 to 84, and 85 to 90. Site of mobile home park by socio-economic indicator was
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of Items Aloha AlohaVariable Interpretation
Knowledge of proper food 
handling techniques
1-12 Higher score indicates more know­
ledge about proper food handling
12 .91 .75
Attitude toward learning proper 
food handling techniques
6-42 Higher score indicates more 
positive attitude
6 .78 .94
Attitude toward washing hands 
before handling/eating food
6-42 Higher score indicates more 
positive attitude
6 .81 .95
Handling of leftovers 6-24 Higher score indicates more 
careful handling of leftovers
7 .80 .67
Cleaning kitchen cutting 
board
6-30 Higher score indicates more adequate 
cleaning of cutting board
6 .65 .54
Food thawing practices 2-8 Higher score indicates correct 
thawing of frozen food
2 .76 .81
Eating risky food 9-45 Higher score indicates safer limit 9 .81 .70
also calculated using crosstabulation.
For the variables of site of mobile home park, socio-economic indicator, 
and age of participant, no significant differences were found between GI episode 
groups. There was a significant difference shown between groups for the variable 
gender by GI episodes with male participants having more GI episodes than 
females, %2 (3, N = 276) = 14.19, p<.005 (see Table 8). Chi-square analysis also 
showed that male participants who lived alone had more GI episodes tha men 
who lived with a spouse or other person, x2 Q> N = 66) = 7.25, pc.Ol. The older 
the home refrigerator the more GI episodes were reported, x2 (9, N = 274)
= 35.19, p=.0001 (see Table 9).
A t-test was calculated to test the difference between the means of
participants’ age in the two groups: those with no GI episodes and those with one 
or more GI episodes. The group reporting no GI episodes were younger 
(M = 72.73) than those reporting one or more episodes (M =: 73.62), 
t (274) = -.84, p=.40. Even though the group having no GI episodes showed a 
mean age of almost one year younger than the group having one or more GI 
episodes, these results were not statistically significant in this calculation.
Testing for Violations of Statistical Assumptions
Histograms with normal curves superimposed were run on all grouped 
variables and normal probability plot and detrended normal plot with Lilliefors
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Table 8. Number of Gastrointestinal Episodes by Gender
Three or 
More EpisodesNo Episodes One Episode Two Episodes






U> (217)Total (20) (19)(20)
Table 9. Number of Gastrointestinal Episodes by Age of Participants’ Refrigerator
Three or 
More EpisodesNo Episodes One Episode Two Episodes
% fW % rwAge of Refrigerator % m)% rw
91.5% 2.8%Less than 3 years 2.8% 2.8%
(65) (2) (2)(2)
84.5% 7.0% 4.2%4.2%3-7 years
(60) (5) (3)(3)
81.5% 9.3% 0.0%9.3%8-12 years
(44) (5) (0)(5)
4^
59.0% 10.3% 17.9%Over 12 years 12.8%
(46) (8) (14)(10)
78.5% 7.3% 6.9%7.3%
(215) (20) (19)Total (20)
statistics were also calculated. The grouped variables of knowledge, attitude
toward learning, hand-washing attitude, subjective norm, handling leftovers, 
cleaning kitchen cutting board, risky food eaten, temperatures of refrigerator and 
temperature of freezer were shown to have departures from normality.
A test for homogeneity of variance using the Levene statistic was also done 
and a spreadlevel plot for each variable group by the GI episode variable was 
done to determine appropriate transformations. The variable for thawing food 
showed homogeneity of variance. The variances for knowledge, handling leftovers, 
cleaning kitchen cutting board, risky food eaten, temperature of refrigerator, and 
temperature of freezer were not homogeneous across groups. Therefore, power 
transformations suggested by spreadlevel plots were calculated for these variables. 
The Levene Tests were repeated and homogeneity of variance was then shown for
all transformed variables.
Logarithmic transformation was suggested by spreadlevel plot for the 
temperature of freezer variable. Because logarithmic transformation cannot be 
used with negative numbers, however, the Fahrenheit temperatures of the 
temperature of freezer variable were first converted into Kelvin temperatures so 
all numeric values would be positive. Logarithmic transformation was completed
and the Levene Test then showed homogeneity of variance for this variable. For 
the remaining variables of attitude toward learning, hand-washing attitude, and 
subjective norm, homogeneity of variance was not accomplished by
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transformations. Therefore, the nonparametric Kraskal-Wallis oneway analysis of
variance was used.
Relationship of Knowledge. Attitude and Food
Handling Practices to GI episodes
The relationship between attitude toward learning good food handling 
techniques and GI episodes, demonstrated with Kruskal-Wallis oneway analysis of 
variance, was significant, %2 (3, N = 273) = 23.35, p<.0001. The higher the mean 
rank score indicating more positive attitude toward learning, the fewer GI 
episodes were reported. Hand-washing attitude was significant, %2 (3, N = 272)
= 21.05, p=.0001, showing the more positive attitude toward hand-washing before
eating or preparing food, the fewer the GI episodes. The relationship between
the subjective norm variable and GI episodes was also significant,
X2 (3, N = 276) = 10.91, p=.01. This indicated the more the participants believed 
that other people who are important to them felt they should practice good food 
handling techniques, the less the participant reported GI episodes.
The oneway ANOVA with Tukey HSD used to determine which pairs of 
means are not equal, was calculated on the thawing food variable along with the 
transformed variables of knowledge, handling leftovers, cleaning kitchen cutting 
board, eating risky food, and temperature of refrigerator and freezer by the GI 
episodes variable. Between-groups analysis showed significant differences at the
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gc.OOl level for all variables with the GI episodes variable, showing, with few 
exceptions, the higher the mean score indicating better knowledge and practices, 
the fewer the GI episodes (see Tables 10, 11, 12).
Analysis of covariance (ANCOVA) was used to examine the main effects of 
GI episodes after adjusting for covariates which may contribute to confounding. 
The variables knowledge, handling leftovers, risky food eaten, cleaning kitchen 
cutting board, thawing food, attitude toward learning, and hand-washing attitude 
by the variable GI episodes, controlling for the demographic covariates of gender, 
race, socio-economic indicator, age, and who participant lives with, were examined 
using the ANCOVA technique. The main effects of the variable for GI episodes 
stayed consistently significant at p<.001 for all variables.
T-tests were computed to test the difference between the means of 
refrigerator and freezer temperatures in the groups of 1) those having no GI 
episodes and, 2) those having one or more GI episodes. The group having no GI 
episodes had colder refrigerator temperatures (M = 37.06°F) than those reporting
one or more GI episodes (M = 44.31°F), t (116) = -11.25, pc.OOl. Likewise, the
group having no GI episodes had colder freezer temperatures (M = -.56°F), than
those with one or more GI episodes (M = 12.52°F), t (116) = -13.15, pc.OOl (see
Table 13).
Temperatures for refrigerators and freezers were then collapsed into high 
and low categories in order to calculate the relative risk for a GI episode. For 
temperatures of refrigerators, low was defined as temperatures 40°F (4.4°C) and
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Table 10. Relationship of Food Handling Knowledge and Attitudes to Frequency of Gastrointestinal Episodes
Frequency of Gastrointestinal Episodes fMean ± 95% CD
0Variable 1 2 3+ p value
Knowledge of proper food 
handling techniques 7.71 ± .25 4.70 ± 1.27 2.95 ± 1.17 2.94 ± 1.53 <.001
(214) (20) (20) (19)
Attitude toward learning proper 
food handling techniques 40.64 ± .51 36.65 ± 3.33 34.15 ± 3.75 34.63 ± 4.15 <.001
(214) (20) (20) (19)00
Attitude toward washing hands 
before handling/eating food 41.23 ± .38 38.05 ± 2.94 34.90 ± 3.92 34.63 ± 4.10 <.001
(213) (20) (20) (19)
Note: Numbers in parentheses denote sample size. 
"Q" means 95% confidence interval.
Table 11. Relationship of Food Handling Practices to Frequency of Gastrointestinal Episodes
Frequency of Gastrointestinal Episodes Mean + 95% CD
Variable 0 1 2 3+ p value
Handling of leftovers 19.01 ± .28 16.65 ± 1.47 16.30 ± 1.56 14.68 ± 1.91 <.001
(214) (20) (20) (19)
Cleaning kitchen cutting 
board 18.93 ± 1.26 15.05 ± 4.31 15.11 ± 3.89 13.84 ± 5.08 <.001
(205) (20) (19) (19)
-tx
VO
Correct thawing of frozen food 5.91 ± .21 4.50 ± .91 4.00 ± .91 3.11 ± .70 <.001
(213) (20) (20) (19)
37.63 ± .42Eating risky food 32.45 ± 2.19 32.90 ± 2.60 30.73 + 2.68 <.001
(214) (20) (20) (19)
Note: Numbers in parentheses denote sample size. 
"Cl" means 95% confidence interval.
Table 12. Relationship of Temperature of Refrigerator and Freezer to Frequency of Gastrointestinal Episodes
Frequency of Gastrointestinal Episodes fMean ±95% CD
Variable 0 1 2 3+ p value
Temperature recorded in home 
refrigerator
(in degrees Fahrenheit) 37.06 ± .98 43.90 ± 1.43 44.20 ± 1.85 44.87 ± 1.24 <.001
(59) (20) (20) (19)
g Temperature recorded in home 
freezer
(in degrees Fahrenheit) -.56 ± 1.42 11.03 ± 2.17 12.83 ± 2.88 13.76 ± 2.45 <.001
(59) (20) (20) (19)
Note: Numbers in parentheses denote sample size. 
"Cl" means 95% confidence interval.
Table 13. Relationship of Gastrointestinal Episodes to Temperature
of Freezer and Refrigerator
Type of Refrigeration SDN Mean
Freezer (degrees Fahrenheit)
No GI episodes 5.4559 -.56
One or more GI episodes 59 12.52 5.35
Refrigerator (degrees Fahrenheit)
No GI episodes 59 37.06 3.77
One or more GI episodes 59 44.31 3.22
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below; and high temperatures were defined as above 40°F. For temperatures of 
freezers, low was defined as 0°F (-17°C) and below and high at above 0°F. 
Graham (1980) states that most food can be safely stored temporarily at 40°F.
The U.S. Department of Health and Human Services (1987) also reports 
that refrigerator temperatures not to exceed 40°F are safe for food storage of one 
to two days. Holding food at 40°F or below will prevent the multiplication of 
most bacteria (Blumenthal, 1985). Longree and Armbruster (1987) recommend 
the maximum refrigerator temperature should not exceed 40°F. Home freezer 
temperatures are recommended to be at 0°F (-17°C) or below (Longree & 
Armbruster, 1987; U.S. Department of Health and Human Services, 1987). GI
episodes were categorized as either yes or no.
The relative risk for a GI episode was 6.16 (95% Cl = 3.21, 11.83) when
participants with refrigerator temperatures of above 40°F were compared to 
participants who had colder refrigerators. For participants with a freezer 
temperature of above 0°F, the relative risk for a GI episode was calculated at 3.43 
(95% Cl = 2.41, 4.86) when compared to those with colder freezers.
A dot plot was drawn using the SYGRAPH graphics package (Wilkinson, 
1990) plotting the relationship of refrigerator temperatures to GI episodes (see 
Figure 2). The relationship of freezer temperatures to GI episodes is also shown
using a dot plot (see Figure 3).
All of the individual questions in the knowledge variable group showed 
significance with those having no GI episodes getting a higher percent of correct
52








*o5 ococoJZ COc CO oCD










































answers than those having one or more GI episodes (see Table 14).
A dot plot using the SYGRAPH graphics package (Wilkinson, 1990) shows
the relationship of knowledge of food handling practices to GI episodes
(see Figure 4).
For the single, independent variable of letting hot food cool down before 
placing it in the refrigerator - considered to be a practice which commonly 
contributes to foodbome illness (UCB Wellness Newsletter, 1991) - 92.7% of the 
participants always, most of the time, or occasionally used this practice (see 
Figure 5). After collapsing the responses from always, most of the time, 
occasionally, and never, into two groups of 1) always or most of the time, and 2) 
occasionally or never, the results showed that 23.9% of the first group and 12.5% 
of the second group reported one or more GI episodes. These results fell short of 
being statistically significant, x2 (1> N = 274) = 3.40, p=.06.
Other individual questions regarding handling of leftovers showed 
significance between groups with those having no GI episodes giving responses 
reflecting safer handling of leftovers than those having one or more GI episodes
(see Table 15).
For each variable regarding practices in cleaning kitchen cutting board,
data were collapsed into three groups: 1) after every use or two to six times a 
week, 2) once a week or once a month, and 3) never. All individual questions 
about cleaning kitchen cutting board, with the exception of the questions regarding 
using the dishwasher or disinfectant to clean cutting board, showed significance
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Table 14. Relationship of Knowledge to Gastrointestinal Episodes Sorted by Percent Correct
GI Episodes/Percent Correct ,
No Yes Total
Percent Correct p value% (N) % QQQuestion/Answer
92.2% 57.6%Of the following sanitary precautions that a person who 
prepares food may take, which do you believe is 
most important?





50.8% 83.0%Stuffed poultry (chicken, turkey, duck) should be 






^ Of the following conditions in a kitchen, what do you




79.3% 45.8%Regardless of method of thawing, food should be cooked
immediately after thawing
After buying fresh poultry (chicken, turkey, duck) it 
is important to
wash thoroughly before cooking
The most important reason for keeping hot food hot and 
cold food cold is to 
avoid growth of "germs" on food
72.1% <.0001
(172) (27) (199)
75.6% 40.7% 68.1% <.0001
(164) (24) (188)
68.2% 32.2% 60.5% <.0001
(148) (19) (167)
Table 14. Relationship of Knowledge to Gastrointestinal Episodes Sorted by Percent Correct (contd.)
GI Episodes/Percent Correct
No Yes Total
Percent Correct p value% 00 % QQQuestion/Answer
59.0% 18.6%When preparing a lunch to take on a picnic, it is ok to: 
Freeze sandwiches before packing
50.4% <.0001
(128) (11) (139)
59.9%Of the following foods, which do you believe would be 
the most immediate danger to health if used?
Turkey cooked to an internal temperature of 160° F
15.3% 50.4% <.0001
(130) (9) (139)
Of the following, which one would you consider the most 
^ potentially hazardous food?
Reconstituted egg products
48.8% 25.4% 43.8% .001
(106) (15) (121)
Which one of the following prepared foods do you believe 
is potentially hazardous?
Cooked rice
40.6% 10.2% 34.1% <.0001
(88) (6) (94)
When storing raw meat in a refrigerator, do you believe 
it is most important to store it 
in an area below any ready-to-serve products
37.8% 6.8% 31.2% <.0001
(82) (4) (86)
What is the best way to tell that food is "spoiled"? 
Can’t really tell
23.5% 5.1% 19.6% .002
(51) (3) (54)
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Table 15. Practices in Handling Leftovers
GI Episodes
Yes
% (N) % fNl
No Total
PercentQuestion
In your home, when "left over" 
food is placed into your 
refrigerator, what is done?










Never 7.4% 6.8% 7.3%
(16) (4) (20)
p=.08
Place large amounts of food (over
1 qQ into one big container
Always 4.2% 7.7%20.3%
(9) (12) (21)















% fNi % m)Question
Divide large amounts of food (over
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between groups with those having no GI episodes reporting safer cleaning 
practices than those with one or more GI episodes (see Table 16).
The risky food and percentages of participants who consumed them at lea 
two to four times a month were poultry (95.3%), uncooked hotdogs (13.1%), raw
milk (2.8%), raw fish (3.3%), cooked fish (48.9%), rare meat (17.7%), poached,
soft boiled or soft scrambled eggs (57.6%), sunnyside-up fried eggs (34.4%), and 
beverages made with raw eggs (5.4%) (see Table 17).
Data were collapsed into two groups for each risky food eaten: 1) those 
who ate the risky food either four to seven times a week, one to three times a 
week, or two to four times a month; and 2) those who ate the risky food less than 
two times a month or never. Chi-square analyses were done to test the 
relationship between these two groups and the dichotomous GI episode variable. 
Significance was shown between all groups with the exception of poultry, with the 
higher percentage of participants eating the risky food (group one) the more 
reported having at least one GI episode (see Table 18).
For the risky food variable of poultry, data were analyzed using five 
different amounts eaten: four to seven times a week, one to three times a week,
two to four times a month, less than two times a month, or never. Significance
was shown with the more poultry eaten, the more reported at least one GI
episode, %2 (3, N = 274) = 12.90, pc.005.
Individual variables regarding thawing frozen food practices, with the 
exception of thawing in microwave oven and thawing in sink of cold water, showed
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Table 16. Practices in Cleaning Kitchen Cutting Board
GI Episodes
Yes





When your kitchen cutting 
board is cleaned, approx­








(49)2-6 times a week
Once a week
1.9%5.1%1.0%or











(29)2-6 times a week
Once a week
6.1%5.3% 8.6%or











(120)2-6 times a week (15)
Once a week
16.8% 15.4%10.3%or
(41)Once a month (35) (6)
Never 33.0% 68.8% 39.7%
(24)(28) (52)
p=.00163





Question % (Nl % TNI
Cleaned with disinfectant
8.0%After every use 3.4%9.2%
(21)(19) (2)or
2-6 times a week
Once a week
16.9%18.8% 10.3%or













2-6 times a week (24)
Once a week
13.3%10.3%14.1%or




Put in dishwasher to clean
After every use
12.3%1.7%15.2%or
(30)(1)2—6 times a week (32)
Once a week
9.8%11.0% 5.2%or









Table 17. Risky Food Eaten
Frequency of Times Eaten





% TNI % (N)% mFood Eaten
9.8%Uncooked Hotdogs 8.7% 75.4%0.7% 4.3%
(24) (27) (208)(2) (12)
Raw Milk 1.4%1.4% 94.2%0.7% 1.1%
(4) (260)(4)(2) (3)
Raw Fish 1.8% 95.7%0.7%0.7%
(5)(2) (264)(2)
25.7%Cooked Fish 29.7% 24.6%1.1% 18.1%
(71) (68)(82)(3) (50)On
















Table 18. Relationship of Risky Food Eaten to Gastrointestinal Episodes
GI Episodes
Total Percent
Who Ate Risky Food p value
No Yes
% (N)Food % fNl
Uncooked hotdogs 
Eaten at least 2-4 times a month 47.5%4.7%
(10) (28)
24.6%
Eaten < 2 times a month or never 52.5%95.3% (65) <.0001
(31)(204)
Raw milk
Eaten at least 2-4 times a month 1.4% 10.2%
(6)(3)OsOn 5.8%
Eaten < 2 times a month or never 98.6% 89.8% (13) .0008
(53)(211)
Cooked fish
Eaten at least 2-4 times a month 64.4%45.1%
(38)(97)
75.4%
Eaten < 2 times a month or never 35.6%54.9% (206) .008
(32)(118)
Rare meat
Eaten at least 2-4 times a month 45.8%10.7%
(27)(23)
36.2%
Eaten < 2 times a month or never 54.2%89.3% (98) <.0001
(32)(192)
Table 18. Relationship of Risky Food Eaten to Gastrointestinal Episodes (contd.)
GI Episodes
Total Percent





Poached, soft boiled, soft scrambled eggs
Eaten at least 2-4 times a month 81.4%51.6%
(48)(111)
82.2%
18.6% (225) <.0001Eaten < 2 times a month or never 48.4%
(11)(104)
Sunny side up fried egg 
Eaten at least 2-4 times a month 61.0%27.6%
(36)(59)
54.0%ON
^ Eaten < 2 times a month or never 39.0% (146) <.000172.4%
(155) (23)
Beverages with raw eggs 
Eaten at least 2-4 times a month 15.3%2.8%
(9)(6)
15.2%
.000284.7% (40)Eaten < 2 times a month or never 97.2%
(50)(209)
Poultry
Eaten at least 2-4 times a month 100%94.9%
(59)(204)
100%
.0762(274)Eaten < 2 times a month or never 5.1%
(11)
significant differences between groups with those having no GI episodes reporting
safer thawing practices that those with one or more GI episodes (see Table 19).
For the variable of feeling guilty when throwing out food that the
participant felt may be spoiled or too old to eat, 151 (54.7%) reported feeling 
guilty almost always, frequently, or occasionally. The responses were collapsed 
into two groups: 1) almost always, frequently, and occasionally and 2) seldom 
and never. Crosstabulation between these two groups and GI episodes showed a
significant difference between groups with 74.6% of those from group one 
reporting one or more GI episodes, x2 (1> N = 276) = 11.95, p=.0005 (see
Table 20).
Logistic Regression Results
Logistic regression was computed to determine how the full set of variables 
predicted the occurrence of GI episodes. It was used for directly estimating the 
probability of an event occurring. In this study, we are looking at the "event" of 
having a GI episode. This variable, used to determine the event, is made 
dichotomous - either no GI episode, or one or more GI episodes.
The logistic regression procedure was used to model the relationship 
between the dichotomous dependent variable of the occurrence of a GI episode 
and the set of predictor variables: knowledge, handling leftovers, cleaning kitchen 
cutting board, thawing food, risky food eaten, attitude toward learning, hand-
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Table 19. Food Thawing Practices
GI Episodes
Yes
% tni % rNi
No Total
PercentQuestion
When thawing food in your home, 
is it:
Left on kitchen counter to thaw
Always 44.1%4.2% 12.9%
(9) (26) (35)
Most of time 18.6%15.5% 16.2%
(33) (11) (44)
Occasionally 43.7% 28.8% 40.4%
(110)(93) (17)
Never 36.6% 8.5% 30.5%
(78) (5) (83)
p<.0001
Put in refrigerator to thaw
Always 28.1% 6.8% 23.6%
(61) (4) (65)
Most of time 30.0% 16.9% 27.2%
(65) (10) (75)
Occasionally 35.5% 32.2% 34.8%
(77) (19) (96)









% m) % m)Question
Cook frozen, right out of freezer
4.8%1.7%5.7%Always
(13)(1)(12)























Put in sink of cold water
1.8%1.7%1.9%Always
(5)(1)(4)












Table 20. Relationship Between Gastrointestinal Episodes and Feeling Guilty
When Throwing Away Old Food
No Episodes One of More Episodes











washing attitude, subjective norm, temperature of refrigerator, temperature of
freezer, guilt when discarding old food, age, gender, socio-economic indicator,
ethnicity, and who participant lives with.
In comparing the predictions to the observed outcomes, the overall 
percentage predicted correct was 94.7% with the correctly predicted "no" for the 
event (specificity) at 96.4% and correctly predicted "yes" (sensitivity) at 93.1%.
When considering only the variables for the demographics of age, gender, 
socio-economic indicator, ethnicity, and who the participant lives with, the overall 
correctly predicted GI episodes was 64.6%; the correctly predicted "no" for the 
event (specificity) was 83.6% and the correctly predicted "yes" (sensitivity)
was 46.6%.
For improvement of the prediction for GI episodes over the demographic 
variables alone, the variables of temperature of freezer, temperature of 
refrigerator, knowledge of food handling practices, risky food eaten, and handling 
of leftovers had the highest percent of improvement for the prediction (see
Table 21).
The variable of freezer temperature, with demographics, correctly predicted 
89.4% of GI episodes with 89.1% correct for "no" (specificity) and 89.7% correct 
for '‘yes" (sensitivity). The temperature of refrigerator variable, with 
demographics, correctly predicted 86.7% of GI episodes with 87.3% correct for 
"no" (specificity) and 86.2% correct for "yes" (sensitivity). For the knowledge 
variable, with demographics, GI episodes were correctly predicted 79.7% of the
72
Table 21. Improvement of Prediction for GI Episodes Over Demographics Alone
(N=118)
Percent Improvement 
over demographics v2 ridn p-valueVariable Added
24.8% <.000193.4Temperature of home freezer
<.000122.1%Temperature of home refrigerator 71.2
<.000115.1% 52.2Knowledge of proper food handling
<.000112.4% 41.1Eating risky food
<.00019.7% 25.6Handling of leftovers
Attitude toward learning proper 
food handling 6.2% 21.5 <.0001
Attitude toward hand-washing 
before meals 3.5% <.000121.2
3.5% <.000120.9Food thawing practices
2.7% .000711.6Age of home refrigerator
What others think about participants’ 
food handling practices 
(subjective norm) 2.7% 9.9 .0017
0.9% 14.9 .0001Cleaning kitchen cutting board
Feeling guilty when throwing out 
old food 4.8 .0293
Note: Demographics alone correctly predicted 64.6% of GI episodes.
* Negative improvement in prediction is possible using SPSS/PC+ Classification Tables 
because of rounding error in assigning individuals to predicted groups.
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time with 85.5% correct for "no" (specificity) and 74.1% correct for "yes"
(sensitivity).
Stepwise regression selected the top three variables from Table 21 
(temperature of freezer, temperature of refrigerator, and knowledge) and added 
the variable of age of participant. This combination correctly predicted 93.81% of 
GI episodes; the correctly predicted "no" for the event (specificity) was 96.4% and
the correctly predicted "yes" was 91.4% (sensitivity).
When the variables for temperature of refrigerator and temperature of
freezer were not included in the logistic regression, the improvement of the
prediction for GI episodes over demographics alone was highest for the variable 
of knowledge of food handling practices followed by food thawing practices, 
handling of leftovers and eating risky food (see Table 22). The knowledge 
variable, with demographics, correctly predicted 88.4% of GI episodes with 97.5% 
correct for "no" (specificity) and 56.9% correct for "yes" (sensitivity). The thawing 
frozen food variable, with demographics, correctly predicted 84.9% of GI episodes 
with 96.5% correct for "no" (specificity) and 44.8% correct for "yes" (sensitivity). 
The handling of leftovers variable, with demographics, correctly predicted 84.5% 
of GI episodes with 97% correct for "no" (specificity) and 41.4% correct for "yes"
(sensitivity).
Stepwise regression, without using temperature of refrigerator and freezer 
variables, selected only knowledge and risky food eaten as the top variables. This
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Table 22. Improvement of Prediction for GI Episodes Over Demographics Alone 








<.0001Knowledge of proper food handling
Food thawing practices 7.4% 44.8 <.0001
Handling of leftovers 7.0% 46.8 <.0001
Eating risky food 6.2% 64.7 <.0001
Cleaning kitchen cutting board 5.8% <.000133.8
Age of home refrigerator 5.4% 21.6 <.0001
Attitude toward hand-washing 
before meals/preparing food 5.0% 33.4 <.0001
Attitude toward learning proper 
food handling 4.7% 30.8 <.0001
What others think about participants’ 
food handling practices 
(subjective norm)
2.7% 8.9 .0028
Feeling guilty when throwing out 
old food 1.6% 11.9 .0006
Note: Demographics alone correctly predicted 77.5% of GI episodes.
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combination correctly predicted 89.2% of GI episodes; the correctly predicted "no’' 








Demographic data from this sample showed deviations from the U.S. as
well as the San Bernardino and Riverside County distributions. Differences in the
gender and race distribution may be due to ethnic and/or social preferences or 
even cultural bias involved in living in mobile home parks. The predominance of
women may also be the result of widows living either alone or together preferring
the active social setting of a mobile home park more than widowers (Atchley,
1988).
Atchley (1988) also points out that Black Americans live disproportionately 
in substandard housing and this applies more to older Blacks than to Blacks in
general. Most participants in this study were living in the mid-range cost for
mobile home space rent; however, 100% of Black, Asian or Pacific Islander, and
83% of Hispanic participants lived in the mid-low to low cost mobile home park. 
The preparation of meals in the participants’ homes was consistent with the
general population in the U.S. (Parmley, 1990).
Relationship of Demographics to GI Episodes
The percentage of GI Episodes, indicating possible foodborne illness,
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reported by participants in this study (21.4%) was higher than that estimates for 
the general population (2% to 10%) (FDA, 1991; U.S. Department of Health and
Human Services, 1987). This answers the first study question regarding the 
reported incidence of abrupt gastrointestinal episodes in the independent-living 
elderly compared to the estimated incidence for the general population in the
United States.
This higher incidence of GI episodes in these participants may be due to 
the many factors related to aging: diminished stomach acid, weakened immune 
system, chronic health conditions, and even lower socio-economic status (Parmley, 
1988). Even though the variable of age of participant was higher in those 
reporting GI episodes, but not significant in some of the data analyses tests of 
significance, this entire age group as a whole may have significantly more GI 
episodes when compared to another younger age grouping.
All but three of the participants who visited a physician for their GI 
episode symptoms reported diagnoses of "stomach flu", "virus", "gas", or "acid 
stomach". These are not technical diagnoses and may reflect misunderstanding 
between doctor and patient. Most likely, stool cultures were not taken and the 
difficulty of obtaining evidence of contaminated food precluded an accurate 
diagnosis (U.S. Department of Health and Human Services, 1987). On the other 
hand, it is possible that the symptoms reported were due to some other illness that 
was inaccurately diagnosed. This adds to the ongoing difficulty of obtaining any 
accurate measure of the true incidence of foodbome illness.
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Of the 88.1% of participants with GI episodes who ate at home during the 
previous 48 hours of the episode, 93.2% reported having eaten only at home 
during that time. This gives credence to the possibility that if their GI episode
was foodbome, the food was consumed in their own home.
Even though GI episodes were not significantly different at the different 
mobile home park sites or in different socio-economic groups, data collected from 
a larger sample size or different geographic area might have shown significance.
Other research has shown that lower socio-economic status can lead to conditions
that may influence the health status of older people (Atchley, 1988). It may also
be that there was insufficient variation in socio-economic status in this sample to
create detectable effects.
The significantly larger number of GI episodes reported by male
participants than female participants may reflect the possibility that older men 
who were raised in the era of "women take care of the kitchen" may be less adept, 
or perhaps more careless with food handling chores than women (Parmley, 1990). 
Also, the mean age for men was over four years older than the mean age for 
women and the effects of aging may be present and therefore reflect more illness.
Knowledge of Proper Food Handling Techniques
The second study question regarding whether the independent-living elderly 
have knowledge of the factors that contribute to foodbome illness is difficult to
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answer. The average knowledge score was seven out of twelve (58.3%) and
indicates some knowledge of proper food handling and may give a "yes" answer to
the study question. A more practical answer, however, based on how much there 
is to learn and know about proper food handling, is "no". A knowledge score of
50% to 60% correct answers may be considered unacceptable by health educators
(Rubinson & Alles, 1984).
Relationship of Knowledge of Proper Food Handling Practices
to GI Episodes
The higher the mean score indicating more knowledge about proper food 
handling practices, the less GI episodes were reported. The mean score for those 
having no GI episodes, however, was only slightly more than half correct. This 
may suggest a need for learning more about safe food handling techniques.
Troller (1983) emphasizes that the incidence of foodbome illness is related to the 
relative level of knowledge, sophistication and appreciation for the principles that
underpin a safe and sanitary food supply. This study showed a significant 
relationship of higher knowledge of proper food handling with lower GI episodes, 
along with the level of knowledge having a high predictive value for GI episodes. 
This demonstrates that the more knowledge of proper food handling, the less
illness reported.
One reason why the knowledge variable may have been more predictive for
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GI episodes than the variables regarding food handling practices, was that six out 
of the twelve knowledge questions were purchased from a commercial testing
service. These questions may have more validity than the food handling questions 
that were designed by the researcher. Another reason may be that in order to
answer the knowledge questions correctly, the participants must know the exact 
answers; to answer the food handling questions, the participants’ answers were not 
right or wrong - they were on a scale of poor to good. Therefore, the participants 
may not answer what they really do, but instead answer what they think the
researcher or others believe they should do, thus giving bias to the answer.
Attitude and Relationship to GI Episodes
The attitude score regarding learning proper food handling techniques and 
practicing hand-washing before preparing and/or eating food was significantly 
related to the number of GI episodes. The more positive the attitude, the fewer 
the number of GI episodes reported. This answers study question number three 
showing a strong indication that the independent-living elderly who have attitudes 
consistent with behavior that is conducive to the prevention of foodborne illness 
are less likely to become ill. There is concern that bias may have played a part in 
the participants’ wanting to respond on the questionnaire in a way that pleased 
the researcher; or possibly, not to admit too many negative attitudes to anyone 
who might perceive them as uncooperative or unreasonable. This would not
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explain the relationship, however, because the bias would be present throughout 
the sample population and would not be specific for any group.
The predictive value for a GI episode, revealed on logistic regression 
analysis, showed 6.2% and 3.5% improvement over demographics alone for 
attitude toward learning proper food handling and attitude toward handwashing 
before preparing/eating food, respectfully. This may demonstrate the importance 
for consideration about attitude but also points to other factors that may be of 
greater importance such as knowledge, temperatures of refrigerator and freezer,
risky food eaten, and other food handling practices.
Almost 55% of the participants reported feeling guilty when throwing out 
food they felt may be spoiled or too old to eat. This goes along with Parmley’s 
(1988) observation that today’s elderly are depression survivors and are keenly 
conscious of not being wasteful. This is an area of attitude and food handling that 
deserves more in-depth study before any definite conclusions can be made.
A relationship was revealed in this study showing those reporting more guilt 
about throwing out old food had significantly more GI episodes. However, the 
predictive value of this variable with logistic regression was 61.95%, making it 
2.65% less predictive of GI episodes than demographics variables alone.
Food Handling Practices and the Relationship to GI Episodes
The grouped variables for food handling practices included those for
83
handling leftovers, cleaning kitchen cutting board, eating risky food, and thawing
frozen food. All these variables showed a significant relationship, with few
exceptions, between groups having either no GI episodes, one episode, two 
episodes, and three or more episodes. The higher the mean score indicating 
better practices, the fewer GI episodes were reported. These results answer the 
fourth study question by demonstrating that when the independent-living elderly 
practice better food handling techniques they may be helping to prevent their own
foodborne illness.
This also demonstrates that, in this study, many independent-living elderly 
(21.4%) report GI episodes that may be related to poor food handling practices. 
Other studies have shown this relationship, especially for eating risky food and
improper handling of leftovers (Longree & Armbruster, 1987; Parmley, 1990, 
Schwartz et al., 1988). Blumenthal (1985) also mentions contaminated cutting 
boards and improper food thawing as high risk practices leading to foodborne
illness.
An interesting aspect of the handling leftovers variable was reported in the 
question asking how often the participant let hot food cool down before placing it 
into the refrigerator. This pracitce is considered to commonly contribute to 
foodborne illness (UCB Wellness Newsletter, 1991). Almost 93% of participants 
reported practicing this unsafe technique either always, most of the time or 
occasionally. Only 12.5% of those who occasionally or never used this practice 
reported any GI episodes compared to 23.9% of those who always or most of the
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time did. While these differences only approached statistical significance (p=.06),
this may be an important point when helping the independent-living elderly learn
proper food handling practices.
There are probably many reasons why older people might wait for hot food 
to cool down before placing it into their refrigerators. They may fear that hot 
food may put a strain on their refrigerator and/or cause an expensive break-down 
that might cost more than their limited budget would allow. They may also be 
concerned about glass breakage should they place something hot into a cold 
refrigerator that has glass shelves. Breakage of a glass food container itself still 
may be a concern even if their refrigerator has metal shelves.
Those over the age of 65 years (87.7% of cases) may have been raised in 
the era of ice boxes used in the home. Hot food placed into these ice boxes could 
unduly melt the expensive, sometimes hard-to-get ice and therefore this practice 
may have been discouraged or even prohibited in their homes. This practice 
could be a carry-over even into the present days of home refrigerators (Schlenker, 
1984). Education is important because there are many easy, inexpensive 
techniques available to solve this wide-spread problem (U.S. Department of 
Health and Human Services, 1987).
The types of risky food eaten by participants was also of interest. Ninety- 
six percent of the participants ate poultry (chicken, turkey, or duck) at least two to 
four times a month. It is estimated by the U.S. Department of Agriculture 
(USDA, 1990) that up to 59% of all poultry sold in the United States is
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contaminated with salmonella bacteria. Only with proper handling, cleaning, and
cooking is the use of poultry made safe. The same holds true for eggs which may
also be contaminated by the salmonella bacteria and must be thoroughly cooked
to be safe.
Uncooked hot dogs, consumed by 23.8% of participants at least once a
month, and undercooked chicken are listed as definite risk factors for sporadic
listeriosis (Schwartz et al., 1988). Raw or undercooked meat, eaten by 35.8% of 
participants at least once a month, poultry (96%) and seafood (78.5%) are
considered potentially dangerous because of contamination with bacteria, viruses, 
and parasites such as strains of salmonella, Yersinia enterocolitica, Streptococcus 
pyogenes, Vibrio parahaemolyticus, Campylobacter jejuni, Hepatitis Virus A, 
Entamoeba histolytica, and tapeworms (Longree & Armbruster, 1987; USDA,
1990).
The types of food eaten and the different methods of food preparation by 
the independent-living elderly may depend on many factors including cultural, 
socio-economic, and geographic. Physical characteristic such as teeth missing and 
gag or swallowing reflex difficulties may also play a part (Schlenker, 1984).
The predictive value for GI episodes that was highest of all food handling 
practice variables, was the grouped variable of risky food eaten. It showed a 
12.4% improvement of prediction for GI episodes over the demographic variables 
alone. The grouped variable of handling leftovers was next highest in predictive 
value with 9.7% improvement of prediction for GI episodes over demographics
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alone. These findings may be especially valuable when establishing educational
needs to help prevent illness in the independent-living elderly.
Relationship of Temperatures of Home Refrigerators and Freezers to GI
Episodes
All statistical analyses used in this study demonstrated a strong relationship 
between the temperatures of the participants home refrigerator and freezer to 
their reported GI episodes. The colder the refrigerator and/or freezer, the less GI 
episodes reported with freezer temperatures showing the strongest relationship. 
The mean temperature for refrigerators was 40.69°F which falls slightly above the 
recommended maximum temperature of 40°F (4.4°C) to keep food safe (Longree 
& Armbruster, 1987). Temperatures over 40°F were recorded in 49.2% of the 
homes of the participants. Freezer mean temperature was 5.98°F which is above 
the most recent recommendation of 0°F (-17°C) for safe freezer storage of food 
(U.S. Department of Health and Human Services, 1987).
Study question number five asks if the temperature of home refrigerators 
and freezer are at recommended levels for safe storage. Only slightly over one-
half of them (50.8% of refrigerators; 52.5% of freezers) were within the 
recommended safe range, the remaining were not and the strong relationship of 
colder temperatures to less GI episodes was highly significant. Three participants 
stated that they were "trying to save electricity" by keeping the settings high on
87
their refrigerator/freezer appliance. Inadequate refrigeration is known to be
responsible for the majority of bacterial foodbome illness (Blumenthal, 1985).
Bacteria require time, warmth, and moisture to multiply sufficiently for food to
become infective. Holding food at temperatures at or below 40°F (4.4°C)
prevents the multiplication of most bacteria (Troller, 1983).
It is known that during the freezing process the bacterial population may 
be expected to decline, however microbial growth has been reported to occur at 
temperatures as low as 10°F (-12.2°C) (Longree & Armbruster, 1987). Almost 
42% of temperatures of freezers were recorded at 10°F or warmer. Survival of 
part of the microbiological population, nonpathogenic as well as pathogenic, must 
be expected even after months of freezer storage (Longree & Armbruster, 1987). 
If contaminated food is frozen, the thawed food will still be contaminated. The
surviving microbes may resume growth following defrosting and cause illness. 
Contaminants capable of causing foodbome illnesses have been demonstrated to 
survive for months in precooked freezer-stored items (Longree & Armbruster, 
1987). In this study, the higher the mean score reflecting better food thawing 
practices, the fewer the GI episodes reported.
The predictive value of temperatures of freezers for GI episodes was the 
highest of all variables in this study. It gave an improvement for prediction of GI 
episodes of 24.8% over the demographic variables alone. The predictive value for 
temperature of refrigerators was 22.1% improvement of prediction over the
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demographics variable alone. This area of food storage may be one of the most 









This study was designed to explore the knowledge, attitudes, and practices
among independent-living elderly regarding the handling, storage, and preparation
of food in their homes. It examined the relationship between these factors and
the occurrences of abrupt gastrointestinal episodes that may be indicative of
foodbome illness. The overall purpose was to collect sufficient data to establish a
descriptive base for the future development of health education for proper food 
handling practices among independent-living elderly who prepare meals in their
homes.
From the results of this study, several conclusions can be drawn. Of the 
276 participants, 21.4% reported GI episodes within a six to nine month period of 
time; this was significantly greater than estimates for the general population and 
should be considered a serious health problem among the independent-living
elderly. Since the majority of participants who had the GI episodes ate only at 
home during the prior 48 hours of the episode, food handling practices in the 
home become suspect and deserve careful evaluation.
The knowledge, attitudes, and practices of food handling all showed a
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significant relationship to the GI episodes indicating the less knowledge, less 
positive attitudes, and poorer the practices, the more GI episodes were reported. 
Even more significant, the higher the recorded temperature of home refrigerators 
and freezers, the more GI episodes reported. Thus, a descriptive base regarding 
the relationship of knowledge, attitudes, and practices, as well as refrigerator and 
freezer temperatures to reported GI episodes was established.
Feeling guilty when discarding old food and other specific practices were 
also shown to be of importance. The unsafe practice of allowing hot food to cool 
down before placing it in the refrigerator was found to be common. Eating risky 
food such as uncooked hot dogs, rare meat, and undercooked and/or raw eggs was 
also found to be common, dangerous practices among participants. Other 
practices deserving attention included improper methods of thawing frozen food, 
cleaning kitchen cutting board, and packaging of leftovers. These practices all add 
to the descriptive base for future health education.
Temperature of home refrigerator and freezer and knowledge of proper 
food handling practices were the most important predictors of abrupt GI episodes. 
These factors should be given priority consideration in the development of a 
health education program regarding food handling for the independent-living 
elderly in the community setting.
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Limitations
There are several limitations of this study. The regional sample was
studied in a cross-sectional design, thus limiting the generalizability of the findings.
The demographics of the sample were significantly different than the elderly 
population in the United States and may misrepresent the independent-living 
elderly. For example, the attendees of mobile home park business meetings (as 
used for participants in this study) may be more healthy, active, and more
interested in learning new things than non-attendees.
There are also many limitations of self-reported data. These limitations
include the potential for researcher expected or a socially desirable response set. 
Also, problems with memory may lead the participant to over- or underestimate
many past events.
Relevance to Health Education
Even though foodbome illness is a serious, under reported public health
problem, this study establishes a descriptive base for development of a health
education program that may help to effectively lower the rate of this preventable
malady.
Simple preventive measures, such as making available an inexpensive 
refrigerator/freezer thermometer along with instructions for proper use, is easily
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within the realm of health education and promotion. Motivating individuals to
increase their knowledge base, learn safer techniques, and gain more positive
attitudes regarding proper food handling and storage should challenge any
interested health educator.
Assisting the independent-living elderly in the community to improve or 
maintain their health, along with their cherished independent status, should be a 
priority goal in health education. And, as the numbers of elderly increase, this 
goal becomes more important than ever before.
RECOMMENDATIONS
This study was a "first-step" in examining the food handling knowledge, 
attitudes, and practices of the independent-living elderly in the community setting. 
With the results obtained the following steps are recommended.
1. Return to the participants’ homes from this study and retake 
temperatures of their refrigerators and freezers. This would provide 
information for determining if previous instructions given for proper 
temperatures were being followed. Gastrointestinal episodes could again 
be recorded and compared to original data.
2. Replication of study using a larger, randomized sample in a broader 
geographical area. This would give more generalizability to the findings.
3. Development of a health education program for independent-living
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elderly in the community using the descriptive base established in this
study.
4. Design an experimental study using the newly established health 
education program as the "treatment" for the experimental group and 
compare with a control group. Pretests and posttests could show if 
"treatment" is effective in reducing rates of GI episodes. Evaluating results
and redesigning the study as needed would follow.
5. Recommendation of factory installation of thermometers in new 
refrigerators and freezers with instructions for maintaining safe 
temperatures. This could be used as a marketing tool for refrigerator 
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Doctor of Public Health Program 
School of Public Health 
Loma Linda University
Dear Ms. McDonough:
Your proposal and consent form for a study entitled "Relationship Between Identified Improper 
Food Handling Techniques and Self-Reported Gastrointestinal Upsets in the Independent-Living 
Elderly” were reviewed administratively on behalf of the Institutional Review Board of Loma 
Linda University on October 15, 1990.
The actions of the review are as follows:
The subjects are at minimal risk.
The protocol is approved from 10/90 to 10/91.
If there are modifications to the proposed research protocol or consent form, or problems arising 
from the study, please notify the Board in writing. If you have any questions, please feel free to 
contact us.
You are required to provide a progress report on this study in one year indicating the 
number of subjects enrolled.
Best wishes for success in this project.
Sincerely yours.
C £









indicated. ANSWER ALL QUESTIONS COMPLETELY, 
is appreciated.
Please read each question and answer each item as
Your cooperation and support
1. Do you live with (CHECK ONE BOX)
( ) spouse
another person(s)





2. Who prepares the meals in your household?
you, only 
spouse, only
other person in household, only
both you and spouse or other person in household 











( ) every meal
1-2 meals a day
less than 7 meals per week




4. If you eat awav from home, how often do you eat, on average, at 













Restaurant ( ) ( ) ( ) ( ) ( )
Church or 
Synagogue ( ) ( ) ( ) ( ) ( )
Family or 
friends home ( ) ( ) ( ) ( ) ( )
Other places ( ) ( ) ( ) ( ) ( )
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5. How often do you eat prepared meals (such as "meals on wheels", etc.) 
that are brought into your home? (CHECK ONE BOX)
( ) 4-7 times a week
1- 3 times a week
2- 4 times a month






6. How often do you eat any of the following foods that are prepared in 













Uncooked hot dogs ( ) ( )( ) ( ) ( )
Raw (unpasteurized) milk ( ) ( ) ( ) ( )( )
Raw fish ( )( ) ( ) ( ) ( )
Cooked fish ( ) ( ) ( ) ( ) ( )
Rare meat ( ) ( ) ( ) ( ) ( )
Poached, soft boiled, or 
soft scrambled egg ( ) ( ) ( ) ( ) ( )
"Sunnyside up" fried egg ( ) ( ) ( ) ( ) ( )
Beverages made with raw 
eggs (egg nog etc. ) ( ) ( ) ( ) ( ) ( )
Poultry (chicken, turkey, 
duck) ( ) ( ) ( ) ( ) ( )
Of the following conditions in a kitchen, what do you believe is the 
one- most likely to cause "food poisoning"? (CHECK ONE BOX)
( ) improper dishwashing
( ) improper ventilation
( ) dirty floors and ceilings
( ) inadequate refrigeration
( ) none of these causes food poisoning
7.
What is the best way to tell that food is "spoiled"?8. (CHECK ONE BOK
( ) smells and/or looks bad 
is over 3 days old 











( ) Cooked rice 
( ) Apple butter 
( ) Pickle relish 
( ) Stewed prunes
10. Of the following, which one would you consider the most potentially 
hazardous food? (CHECK ONE BOX)
( ) Peanut butter
Reconstituted egg products 





How old is your refrigerator?11. (CHECK ONE BOX)
( ) less than 3 years old 
3-7 years old 
8-12 years old 




12. In your home, when "left-over" food is placed into your refrigerator 
what is usually done? (CHECK ONE BOX FOR EACH STATEMENT)
Most of time Occasionally NEVERAlways
First wait until 
hot food cools 
down ( ) ( ) ( ) ( )
Place large amounts 
of food (over 1 
quart) into one big 
container ( ) ( ) ( ) ( )
Divide large amounts 
of food (over 1 quart) 
into small, serving 
size containers ( ) ( ) ( ) ( )
Place food into 
whatever container 
is handy, regardless 
of size ( ) ( ) ( ) ( )
Leave "left-overs" 
on tab^e or kitchen 
counter to be eaten 
anytime later ( ) ( ) ( ) ( )
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13. How susceptible do you feel you are to "food poisoning"? 
(CHECK ONE BOX)
( ) never affects me so don’t worry about it 
( ) seldom get sick from food, but some concern 
( ) is a frequent concern 
( ) worry about it most of the time
14. When preparing a lunch to take on a picnic, it is ok to: 
(CHECK ONE BOX)
( ) put sandwiches in paper bag to be eaten 5 hours later 
( ) freeze sandwiches before packing 
( ) use old grocery bags to carry lunch 
( ) none of the above
When your kitchen cutting board is cleaned, approximately how often 
is it
15.










wiped with cloth 
rinsed under faucet 
scrubbed with brush
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
cleaned with disinfectant 
solution
cleaned with soapy water
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
put in dishwasher to clean ( ) ( ) ( ) ( ) ( )
How long is leftover food usually saved in your home before eaten? 
(CHECK ONE BOX)
16.
( ) less than 3 days 
3-5 days 
6 or more days
until it "smells or looks bad" 





After returning home from shopping with fresh food to prepare your 
meals, how long does it usually take to get this food into your 
refrigerator? (CHECK ONE BOX)
( ) less than 15 minutes 
( ) 15 to 30 minutes
( ) 31 to 60 minutes




18. How long after you finish eating a meal before the leftover food is 
placed in your refrigerator? (CHECK ONE BOX)
( ) less than 15 minutes 
( ) 15 to 30 minutes
( ) 31 to 60 minutes
( ) over one hour
19. Is leftover food saved longer than 1 week in your home because of the 
expense of buying more food? (CHECK ONE BOX)
(') almost always 
( ) frequently 
( ) occasionally 
( ) seldom 
( ) never
20.. When you throw out food that you feel may be spoiled or too old to 
eat, do you feel guilty about "wasting food"? (CHECK ONE BOX)
( ) almost always 
( ) frequently 
( ) occasionally 
( ) seldom 
( ) never
When thawing frozen food in your home, is it 
EACH STATEMENT)
21. (CHECK ONE BOX FOR
Most of timeAlways Occasionally NEVER
left on kitchen counter 
to thaw
put it in refrigerator 
to thaw
cooked frozen, right out 
of freezer
thawed in microwave oven
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
put in sink of cold water ( ) ( ) ( ) ( )-
22. Regardless of method of thawing, food should be cooked 
(CHECK ONE BOX)
within 2 days after thawing 
best if cooked 3-5 days after thawing 








When storing raw meat in a refrigerator, do you believe it is most 
important to store it (CHECK ONE BOX)
23.
in an area below any ready-to-serve products 
covered with a clean cloth 
away from the refrigerator door 





24. Of the following sanitary precautions that a person who prepares food 
may take, which do you believe is most important? (CHECK ONE BOX)
( ) removing jewelry before preparing food 
( ) washing hands before preparing food 
( ) wearing plastic gloves while preparing food 
( ) wiping hands on clean moist cloth while preparing food
25. The most important reason for keeping hot food hot and cold food cold 
is to (CHECK ONE BOX)
maintain good taste of food 
avoid growth of "germs" on food 






26. Of the following foods, which do you believe would be the most 
immediate danger to health if used? (CHECK ONE BOX)
( ) an opened bag of flour
a bag of rice with worms crawling in it





27. After buying fresh poultry (chicken, turkey, duck), it is important 
to (CHECK ONE BOX)
( ) cook before 6 days old
store in refrigerator in its original container 
cook until skin is completely crisp 




Stuffed poultry (chicken, turkey, duck) should be (CHECK ONE BOX)
thoroughly chilled overnight in refrigerator 
cooked before 3 days old 
frozen, then thawed and cooked later 








29. Check the POSITION hETWEEN each pair OF words which best describes 
how you feel about the following statements:







Thoroughly washing my hands with soap and water before preparing 








31. Most people who are important to me think
I should I should not: : : : : :
Practice good food handling techniques
When preparing a recipe for a future meal (such as potato salad, 
etc.), how far ahead of time is it prepared in your home?
(CHECK ONE BOX)
32.
( ) 1-2 days 
3-4 days 
over 4 days




Since the beginning of this past summer, (4th of July, 1990) have you 
had any episodes of either ABRUPT nausea with vomiting, diarrhea, or 
abdominal cramps?
No (go to question 38)
33.
( ) ( ) Yes
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34. If yes, how many episodes did you have with any or all of these 
symptoms?
episodes
Did you go to a doctor for any of these episodes? 
( ) No (go to question 37)
35.
( ) Yes
36. If yes, what did the doctor say was your problem?
Number of episodes
( ) stomach flu 
( ) gallbladder problem 
( ) appendicitis 
( ) allergy 
( ) "food poisoning"
( ) medication reaction 
( ) other—please specify
If you had any episodes of either abrupt nausea with vomiting, 
diarrhea, or abdominal cramps, name ALL places where had you eaten in 
the previous 48 hours:
37.




( ) Church or synagogue
( ) family or friends home
( ) don’t remember
( ) other—please specify
38. What is your age?
39. Are you ( ) male ( ) female
40. What is your race? (CHECK ONE BOX)
( ) White 
( ) Hispanic
( ) Black/African American 
( ) Asian or Pacific Islander 
( ) Other—please specify ___





Dtp art mat tf Pub Fit Htslti and Pnvtatiut Altdicim 
"A SeXacl tf Pub lit HuhiT




This survey is part of a research project at Loma Linda University. It 
is being done to get information for use in future education programs in 
food handling and meal preparation. Your participation will help me to 
establish guidelines for health education aimed at those who prepare meals 
in their homes. The average time it takes to fill out the questionaire is 
less than 20 minutes.
Your responses will be kept strictly confidential. Your name, address, 
and phone ‘number given on this letter will be immediately separated from 
the questionnaire.
participants. in this survey within a month for further study in food 
handling. If selected for this, you will be contacted by phone or letter 
to set-a convenient time for a home visit. This visit will only take a few 
minutes and only one or two research questions will be asked.
For your help in this survey you will be given a practical gift for use 
in your home. If you are selected for further study, you will be given an 
additional gift.
I will be happy to send you a summary of the survey results if you 
desire. Thank you for your cooperation.
I will be randomly contacting a limited number of
Sincerely,




Would you like a summary of survey results? ( ) yes ( ) no
A Sroemk-doy Adutmiu Uuiluiiea
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COfYWCHTl UCENS1N& u 
TIL^DIMAKU OFFICE
October 8, 1990
Ms;-Judith D* McDonough 
10138 Stratton Court 
Alta Loma, California 91701
Dear Ms.. McDonough:
Thank you for your letter of September 14, 1990 in which you 
request permission to use certain ETS copyrighted test questions 
from Preparing to Take the 7ood Protection Certification Test. We 
understand that you will use these materials in your doctoral 
dissertation'.
Educational Testing Service is pleased to grant royalty - 
free, nonexclusive, nontransferable permission to reproduce the 
item listed on the attached appendix. The following terms apply to 
this permission:
The material is to be used only for the purposes 
described in your letter and is not to be distributed, 
published, or used in any other manner without written 
permission from ETS;
Please use the following credit line following the source 
citation on the page where you use the material and/or 
other appropriate location:
Reprinted by permission of Educational Testing Service, 
the copyright owner.
This permission applies to use of the material for this 
one time only.
One copy of your work will be provided to ETS when it is 
available.
It is agreed that any changes in the terms and conditions 
-this Agreement must be in writing and approved by an 










This Agreement shall be considered null and void if not 
signed and returned within 30 days of the date of this 
letter.
6.
If these arrangements are satisfactory, please sign both 
copies of this letter, and return to me at the above listed 
address, 
records.
A fully executed copy will be returned to you for your
Sincerely,
Anne F. Marcantonio 
Copyrights and Permissions 
Administrator
ACCEPTE9 AND AGREED TO:
, >
Or. P/J i & i, j
ACCEPTED AND AGREED TO:
BY:__________
Educational TestinV^ervice
TITLE:Copyrights & Permissions 
Administrator
TITLE:
<■ / Si J C'f 'l'
DATE: DATE:
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